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Abstract of JP8331461 

PURPOSE: To provide a driving method for solid- 
state image pickup device with which high 
dynamic range reading can be provided without 
generating unnaturality in a reproduced image 
even at the time of especially picking up the 
image of an object moving at high speed. 
CONSTITUTION: During a vertical blanking 
period, first of all, a main signal charge Q1 of a 
picture element (sensor part 1) in a vertical odd- 
number line is read out to a CCD vertical transfer 
register 2 and just after that, the CCD vertical 
transfer register 2 is shifted just for one picture 
element (1). Next, a main signal charge Q2 of a 
picture element in a vertical even-number line is 
read out to the CCD vertical transfer register 2 

(2) . After the lapse of prescribed exposure time, a 
sub signal charge Q1 of a picture element in the 
vertical odd-number line is read out to an empty 
packet 21 a of the CCD vertical transfer register 2 

(3) and just after that, the CCD vertical transfer 
register 2 is shifted just for one picture element. 
Afterwards, a sub signal charge Q2' of a picture 
element in a vertical even-number line is read out 
to the CCD vertical transfer register 2 (4). 
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[sf#«n wm&2&7i&p\2nz>tt>biz, mm 

Sit U ? Icf^tti b^o^-Oit^lcSEeii V 
^^tll^^M, iff 
&V>T. StrfE2 ^^©^©te:*©^ >©®*©£ 

>©®*©S"Jfl^-*# fcSiteSt W i^T. * ©£©>^-{r y 
h icMft-m L-flo* ©laflkfcSiMKK W5>* * £ l BUI 

mmis-vx? Kft#air «fc ati/fcut t-r * h 
^»«i»©©fK»i^ft. 

fcfiWf«©i"UWTr^ 'J ? tr>^L, 

c©i7 u y tf >if^nrd.mnmm\zm^< tatimnz 

wm^m^\zm-^<mtimntmnvx^»^ntvx 

m*T^ C t tr*«*9l 1 f2iR©@#ii&g« 
©f&*b;5?*. 
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©sittW£&fcE*nfcsscsV'5>**a**H*c:fc 

[0 0 0 2] 

[fi£Jt5©ft^] Sft, *¥B*»©#HSWt*±EWNffl 

-Jl/|«»JM**ltiWWCT3 5 0TV*, ««iC5/+y 
* £&JB US: V»»±HT? 2 4 0 T V*t/jWS & ft&V>. 
Cin«> 2 6 2. 5*©^aH^e>^-5>20©7>C-^ 
K£2 : l-Y>^-lx-X3-&TirJ©7W-^5£^^) 
NTS Cfta*iCt:»«i-*^R3&»*?). J&oSltflM* 

*«fc o "b«9#©»*«»» 6j&» [en** £ t * am Lfc 
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wt»$tutJitryb7 z^\zm.^m-z\t.\z^xm^ 

U *©7^-Jl'HTtt*a«2 5-f >©a^*K«fc-3 
TflMt«»Q2, QlftK^U 17-f-JWH*fcD. 
Wfe l|°I©S3tT2 6 2. 5#©{g*t£ffl;>rf S^K: 
KW-*nT^*3^6T*S. 07 (B) C, *>■»}■« 7 

i rt©««fa©aM:fflaffftsr. 

[0 0 0 3] L*>U />-Y>^-P~7.^-^#±il 

znzoftm-Mz. 7K¥ft?^SM*.©s 

OiftltLT, 0 8 (A) (C^-r«k5fc, Miteiiil' 
yX^8 2lC&i$ (t>U-»8 1) (C^LTl : 1© 
W^T^^ry h 8 3 ^l^^tCi K>. &mmfr*>Wt 

*aibfcffi^*^s:sa:e2iwv j x^ 8 2 «t»-cs£-r* 

HJb*SC©H#Jt»K«38«**.^<53l«, -©£H3l 

t»; 07 ^F»*tt*mu£a©Hfl: 

»*8«©»£fc%>**.a. 0 8 (B) 8 

1 w©«?ta©*fl;©*? **-r. 

[0004] cnc»b, iMRai/^^Kftwifi 

1 : 1 ©M&T/^y h£Ktt> £H*K*WUS*rtB 

a:bfc«jjE©ia<Wi«««»c*v»T, ***ir]©*»jh 

fc^*?U>*K^-f^-Sy^W>^«*fflU^C©H(«| 

[0 0 0 5] ros^'f ^-5y^V>^IS*ttib*5S;H 
#»«S«K*V»T»4, 0 9 (A) (C^-TipJ:, * 
T, ®^gC7-f>©H^ (-fe>-y-8B9 1) ©*«^«W 
Q 1 £^#mL^:>?-©tt&tcMittej£^7>:5' 9 2 

V»«*»8IBHCTiJfi^*WQ 1 ' ZWmvrzm. ©fflISc 
5'f>©H*©*fll^«WQ2ftBlfll<*«lffQl' tm 

«fQ 1 tJB^Sn, i'jm^tt^Q 1 ' \i&<Drt*y h 9 

^SttWRfllrTliJfUttt^Q 2 ' &*«[L&a. ®^© 
WflWWtfQ2' *R*ffl-r. ^niCckO. 9J^«# 
Q2' ttMffl^mWQl' tl^SnS. 0 9 (B) 
(C, 9 lrt©WW©*fc©flH t fcjS , r. 

[0 0 0 6] d©±5«C. *^>f^-Sy^U>5?«*ai 
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WQl. Q 2 <bSH^©SIfif^flli6rQ 1 ' , Q2' tT 

LT, (q i +Q2) (D±m^mmzm^<mmati 

t, (Q 1 ' +Q 2 ' ) ©SiJ<S^«^ftcS^<«#W* 
tO 0 0 7] 

JfcCK^-f ^"5 «/ ? l^>S?R*ab2r«©Hft:il«8« 
*««rQ2fcK*HlU -twafcWflWWIfQ 2 ' ©S 

£C£„ BlflWMfQl' , Q2' ©«3tBSDfltt±flMJ 
6, »fll^«WrQl'. Q2' ©R*fflL3"f 5 >^JC 

i' , Q2' tt*n-en*'5«icH-r*iiMifcfc*& 

SJft^mW (Q1+Q2' ) l:l^<S4»WS 

[ooo8] ±gB«a»w«*T^$nfc , b© 
**9*©jmm#|£ /Fg8*3 stfs n t& 

#«&SI«©l&lfj2;&£lf«-f 5 - ttr&s. 

tO 0 0 9] 

[wm^m^^tc^ay^m ±EBttfc3t»*-r*;fc» 

*©«*«W*^fc«»mr;ii^lB&IHfl**8 

*5tt5 2 >©5%©— 7j©5K >©HsH©£fI^* 

aw^x^siH*»«»t->7M/, #v>-e2 5K>© 

5 5©«3&©9-f >©H*©£flMI«affcSlMi2ll'5> 
**Ktt*ttJU ttV»TBrffi©B3tl*m3&«Kabfc«C 
-*©5-f >©H*©M«^«W*SlME2il'-;>;**© 

X*£lH??i#fctt->7hU L*» *«*&#© 5^ >© 
H*©M«<t«W*SttC3I^S?^ * fcR*tHr J: 3 (C 
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to 0 1 0] 

[«UB] £H*«*mti*ffi&**©H#jMt811lc* 

*,©-75©7-r >©ia^©^ff^«^ : ^sEfes^> ? x 

TBD^S 2t5©H5{l©£«^«*?fS:J!£-r£. 

T. ffij£©«#P$IBJjWK;fc», -#©5-f >©H*©H 

flr*»««fftaifi[iEau^x^©ffi©/^y HCK*a 

1-5. fut. ^©9-r >©ia*©iijm-q-m : ^*:Sit 
-&3 2t3©a*©s«m^-* ; it5ris^-r-s>. 

to 0 1 1] 

[%ffiffl] SIT, *95W©**«Ucov»THIB*#J»U 
<y * u > 5?R*ffl L^Sl@ft:»«!Sg©-^SS^J 

fc«fflf*©fln»«Wfc*»bT**r*«*«©-fe>* 

fcEJ>iattTV»*. cns©-fe>U-<Bi K*tU ^-©H 

»W£ifcCCD*ltC«W5>;**2jOTl£ttTV»5. 

C©CCDSBte^l^v f X^2H 0 2 Cl^T £ 5 » 
&-fe>-tf-§Bl \ZMVX1 : KDffl&Zh-oTmtfZWt 

30 ffiTK*HJ3n&flMHWS«. *¥^?>^>yHHM©-.. 

■r*. 

tO 0 1 2] CCDSBHE»l'5?;*$'2K:«k-3TSElE 
«©*¥i£*MMfc*V»T«;fc*¥:*fflfcte»"r*. c 

cD*¥igai'^3'3©C3aijt©«fflk:tt. wfctf? 

□ -t^ >^ • ^-f 7a-y*3 > • (F D A ;Flo 

40 ating Diffusion Amplif ier)«JsS©«Sf*ftfflg54*«|8lt 

tO 0 1 3] fcfc. *fiajT?«, -WtbT, 0 2fC^-T 
<fc-5fC, CCDS|BIEaiW^Z^2©ft/^y h2 1± 

ctt3fi-r-3iE3i«ii««E«sn. mv^o 2^©/^ 

50 vh21, 2 l±©6fi©teiitt882 2i ~22j , 2 
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3i ~2 3* lr*fLTSitgi^^n-/^V<j) 1~V<J> 6 
^EPJnS Z 1 IC J; v X C C D^ae^l V yX * 2 tf» 
6ffllCTSKlKjSn, S^lcSBCM^n^V* 1~V 
<f> 6©?-&©V<J> 1. V* 2i5«fct*V <t>4, V<f>575*3 

^JS»3&»6W6*»a±5lC3ffi««ta:*. CC 

D*¥fe2H/vX:?3tt. mXM^m.^UyiP\ii> 
1, H<f> 2{S«koT2ffi{CTffii!l$n'5 ! b©t-r5. S 
itffcii^ D £ V <J> 1 ~ V <S> 6 i5«fctf*¥$E2i# D >;/ £ 
H<J>1, H<J>2«, te©#«©5^f S^fg^fcHt* 
K^-f 5 Z/tti?x.*V—9 1 1 -C±dt£n&. 
[0 0 14] ±|B«^(DCCD@#:a«^l 0 

Sj^Scir^T, 0 2©ga$ifc*;igft#Hgb:^0 3© 

[0 0 15] CCDSitteig|Pv J X^2lC*5Vi 

l~V<f>3, V(J> 4~V<f>.6 35i-7X^^Dyi7MCK{r 
IW^LTiaJC "H" (V<J>1. V*2, V<1>4, 

V<J> 5 ©»££ it, 3«© + Ml^<;W fcfcSEiT?* 
Adr y h 2 1 ©fl*»«lt# 1 Wrv b (HISS) mitt's 
7hm. f LT> Nf^Jt lTSitfe^li'D^^V* 

1, V* 2**3ffla<7)W^;PS:t-5C:t-C, ^H^ft^f 
3&5-f ><D-k>VB l £SiB£nfc£ff^«WQ l 

Mmffi2 2i , 2 2 2 <DT<DAtryb2 llzmfrttiZft 
£. rCD^*.ffi$n^±«^tt#Q 1 tt, Bf£ t 2TS 

P v £ V * 3 tfl "H" WyUC&D. 
fcxk>7 n y 2 V <t> 4 , V<t> 5tf-?7>i?pUy?MCK\Z 
RMLTJHfc "H" (3fflK»t>WU"<;V) Kfc* 

b2 1 \zmM.feM2tlZ>. 

[0 0 16] m&t 3TSjteii^D>>^V<J) 

4, V<J> 5#t3fiig©l^;i/ftt5C:£-e, Sfc&ftfl 

&7-r >©-t>-tf-g& 1 tcsa$nfc±ffl^«^Q 2^ 

j£«ffi2 3i , 2 3 2 <DT<D/\*ry h 2 1 fc&*.fflSft 
cinfciO, *»5-r>©B*©±ft<MMfQl 

(qi+q2) . *<d'&. mizaM^mytmm&wiiz? 

■5. fLT, E©JHV>»#l*|ll]jWI»lbfc«. Wf^J t 4 
•CSMs2l2'D«/£V$ 1, V*2tf»3ftB©WWft 

n&Mffl^*WQl' 3&«Ki8«*2 2i , 2 2 2 ©T© 

Q<D)\>ry Y2\ fcMMMtiSftS. 

[0 0 17] COR*.a4n&llfll^«*fQ 1 ' 
*©5-f>©£flWWir (Q1+Q2) ». ^t5T 
SiS(E2t£ay#V<J> 3, V*5*t"H" V^MZlZ 
0, K»S|tKai^ny^V*4, V<f> 5i3.fctfV<t> 
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1, V<J> 2 jJtV^^^D y^MCK^H«!L/TJil* 
"H" l^JU <3«©«t»mwUM 1® 

-> 7 hsntfnfn*07< ><D/ify h 2 
1 trSttHESiSttS. PtjJtt 6TSK[<E2i'n 

y£V<J>4, V<J> 5 3 ffi@©W;V ft S 

Q2' A!eiti2 3i, 2 3i ©TOW»;h2 1i: 

J0 SiJ«^mWQ2' t3&»JB^Sn« <Q1' +Q2' ) . 
[0 0 18] «±©»f^S||DStiltK±D. SV»» 
3fcP#M©£fS^*ffiQ 1 , Q 2 £.ktf£V>S%l$m©l!l 
flWIWQl' , Q2' ©K*U1L. fi-&:fe,ktf£iME 
2&jWr*>n*. -€-©«E3i:SS0 4 (c^T. 04tC*5V^ 

^fQ2©^*-ttJLB5S, ®ligJfi^ft^Q 1 ' ©^*m 
[0 0 19] iOiptC, ^jt^7>+>^WWfC*3Vi 

c c Dm&mmi' *jt> 9 2 \zm&& hfr-o-tm&mz c 

CDSltteai'5?^^2*llB*»3e^5'7hU *IC 
Sit*lfll«»5'f >©H^©3fe«-^«^Q 2JCCD1 
E^U'v 5 X^2{C^tab. ttV»TBf^O«3t»M*« 

1' £ CCDSltgiil 1/^X^2 ©^©Adry H2 1 a 

i:S*ffll/. ^o^-wiS^cccDSittejIl^^x^ 2 

* 1 H*»«t*5/7 h L. bj8»*a*tf[*rtlffl«c5-f > 
©jS^©&J«^«^Q 2 ' ^CCDSitteill 1-^X^2 
30 CR*HjriltK:J:D, *«^«WQ1 tQ2*J:tn(J 

«^««fQi' tQ2' ©^*-aiL^-f 5>^©-rn 
[0020] ft^Lfe«MTa, 

1 ' ©WKWMAqiiBl/^tz^A^ttfffQ 2 ft 

K*mU ^©^irB'Jffi^*#Q 2 ' ©S«ftfT5=k5 

5>^iM«^«WQ2' ©K*aU3^f 5>^<i:IC. 
flT*»««fQ2' ©Sl^m (Mit^7>^>^»!F^©* 

H5K*r*5ic. ccDatttesii^s?x^2ftiia* 

^^^Py^MCK©ra^ft 0. 5wsec.~0. 8Mse 

c.est<ss-r-5t, *$Mroj©«£, ccDiiei 

U5?X^2ftllB*»^t5/7h-r«©K:. 9?D5»i' 
^Sta5ui*>6. 4. 5wsec.~7. 2 usee. 8 
«*T?±fll^«WfQl tQ2*J:rflMfll^««fQl' <>: 

Q2' ©^*wL^-i , 5>^©-rnftSiseTfra. 

[0 0 2 1] fiV»35r©»3t»W©8Bg«B!K» 

50 LTgigftftiT^SHiC^teSo "T^to-fe. ^Jfe 
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tzwz^fmm^Q 2 *m&mv. *<D'&\zmn^m#i 

Q2' <7)Wm*fto£v\ZLT^Z>Z.tfrt>. m^<D 

mymm*mm.zf7 y^yifmm<o^%-Qh^m^ 
miz\t, ^mnmmQ 1 , q 2 tum^mffiQ 1 ' , q 

[0 0 2 2] ^fl-Wcte;, NTSCi*£t#:£©*§£t4, 
£5£>8S#5 2 5*, *<Dott%fc£Utt4 8 5*Tfe 

T.^ff^nTV^^t*^, t4S)!|52 6 2. 5*. W 
«l^3£«^2 4 2. 5*, WM%. : £®.tfi2 0#<hft5. 
£{I*»ft*JQ 1 , Q 2 tgje^m^Q 1 ' , Q 2 ' £ 

«, m tu®itE&m mt \z*n?nttfo-t s 

-£©ifcte2 4 2. 5 : 2 0. BP%S«1 2 : 
liftO, ^n^«^itT$.^>. -{SfltbT, 20:1 

izmfe-?z>®£\z\t. M^jjomytmffi* 1 2 5^ 

5 usec.Ta&-5^1£^e>, 6 2 Msec. (=63. 5 

wsec.'x 1 2) trtgjg-rntf&v*. 

[0 0 2 3] £flH»*ffi (Q1+Q2) 
fflf (Ql' +Q2') », CCDmm^xkU^X^ 2fr 

n. fr-omffi&tti® 4-vm^mmz&&2 ntc&. 

IfiISS 5 SrilTffl**^ 6 fr£ C C D di^ffi-^i: bTffi* 

sihissi 2-e(twi2*i3. 

[o o 24] hiic*^t, mmm®Ki2\t* cc 
d a t> > zf)v*-)v y -r •& u- > h 

(s/h) HKnt. ^£D-^>^;^-;WH[iissi 3 
com* {§^$5^ >#&t£s tc#8t bra ^-r 
»gtisi8Si4t, -^(Dy-ixDthtimn^ ih (17 

-f » 1 HjlSHK 15i, ^©1H 

8&16<h, £<Z)^U yTTUSSl 6 >J y bf>;7*£n*: 
-*©7-f Xafcti^ft^tffi*©^ XOtB^fHt 

[0 0 2 5] ^{Dft-^fflaiHlifSl 2!C*3^T, CCDB 

fws&^i o^e>ai^$n-5ccDai*fs#«, 
^;p*-a-hihi»i 3-?D->7)i*-)iF2inr£&. m 
mmmxi 3fc«»*n*. coccDaABfn 
5feaibfcit*^Bje.^cfc'5(c, (qi + 

Q2) C*^<«-^tlI«^«W (Ql' +Q2' ) K 
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(Q1+Q2) t*^<m*«^i:llflr^«W (Ql' 

+Q2' ) \zm-j<mi>mnt\zi&K>ftvz>nz, &m 
^nm (Qi+Q2) KgcK mxamt. mmmm 

HI SSrgfc^'Jy^Hg&l 6tC#^.e.n^). 
Uy^EIttl 6TI4. (Q1+Q2) ©&fP 

[0 0 2 6] fit, ^--;N'-7D-tyf>*^s^nfc 

jo (qi+q2) fcn^aaflwratbT* 

MH* (Ql' +Q2' ) fc*tJ< fflaflW;fl«lDj» 

^m^mfisQi, Q2*%tz.mz. t&\ l mfe(r>uytnr$ 

*BttfebTWe-»*«WQl' . Q2' 

(qi+q2) ta^<a*fli^fc»bTffl«^«w 

(qi' +Q2'> \zm-3<mt>m^ztinn-tz>&?\z 
bfc^ttrio, -t>-tj-g5iTffi^m#^nfc^fcA 
20 m%.m\zM'?2>mmiit> : $:%z>z\ttf-e22>frtb. %x 

•£JUb(t<fcD, ±Mt«Ql £Q2*<k^iJffi^«WQ 

i' £Q2' ©^ajb^s>^©-rn#4>&<, b 
is y -r ^- 5 ^ v y 5?R*a b *» c c d 

[0 0 2 7] /i43. ±|E^M^JTtt, CCDSittejiW- 

^SBb, SEteM^tctt4fflJK»). S^-fflb -a^fc 
[0 0 2 8] 

[»W«D3»*] &>±mWVtc£5lz. *mw\z£n\z. 

±mmmfr&vtfTqmumj$.<D®&m®3iW\z&^T. 
mfe-?7y*yymm-?9c?. s»^ifi]tr*3^TB?o-& 

Sttfeii 1/-^^ tc^m b^o^cDitmicMltteji^ 
v'X^Sr lBf*»]eWS/7 hb, frl^ 2 7-1 y<Do*> 

40 <Dmjj<D?-i yomm^m^w^^^M.^vjx^ 

A-iry htC^ffib^O-^-Oit^CSSeiill/vX^S: 
1 H^fclt->7 h b, b^-5^ffi^©7< y<DW$k<D 

mmnn^^mmmmu'y^^iz^th-r^oizvTtz: 
50 z>z\ttz<. m^i-s.y^uy-y^inL^m'v^ 
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[01] *%mz%z>fe?-ii-=v>7i>>vn&\&\s* 

SBI<WI«ifitt«!>-*««**t1)li«HT?*<5. 

[0 2 3 01<Dg$<Dfc*c0T&5. 

[04] fltf»«»©K*BiU «£©»fflK91©;fca© 
«&0t;&5. 
[0 5 3 ■fe>-y-»rt©«W*©SBfl;o«T ; **'fHT» 

[06 3 A**«-flH*ffl*©4WfeHT**. 
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